Objective: The objective was to describe the population utilizing a sobering center for public alcohol intoxication and compare between single-visit users, repeat users, and high users.
Conclusions:
From an overall heterogeneous population, more frequent utilizers of the sobering center, both high and repeat users compared to low users, had significantly greater prevalence of chronic disorders, service utilization, and homelessness. Findings indicate that a sobering center can have a prominent role in the care for those with acute alcohol intoxication, particularly those individuals with chronic public intoxication who are likewise homeless. Further longitudinal research could offer important insights as to the population served over time, investigating changes in utilization and efforts toward health and housing stabilization. P ublic alcohol intoxication has a substantial impact on public health and emergency services throughout the country. Nearly 30% of patients in medical emergency [1] [2] [3] or psychiatric emergency departments (EDs) 4 are intoxicated on alcohol, with up to 70% of patients intoxicated during peak hours. 5 An estimated 40% of those intoxicated present by ambulance. 6 Both acute and chronic alcohol consumption contribute to the level of alcohol intoxication in the ED. 6, 7 Current reports indicate that the prevalence of binge drinking in the United States (five or more drinks for a man and four or more drinks for a woman in one sitting) is 17.1%, with one in six adults consuming at these levels on average four times monthly. 8 Importantly, over half the alcohol consumed by adults is in the form of binge drinking, 9 and nearly 80% of those intoxicated in the ED were diagnosed with an alcohol use disorder based on DSM-IV criteria. 7 Sobering centers have emerged as an alternative care site for those with alcohol intoxication, and there are approximately two dozen sobering programs in existence in the United States 10 and more internationally. [11] [12] [13] [14] [15] As defined by a recent article:
A facility where actively alcohol-intoxicated clients can safely recover from acute intoxication. This includes alternatives to jail and emergency departments, as well as drop-in centers. This excludes long-term (>2 nights) housing, medical detoxification and residential substance abuse treatment centers as well as private-pay centers unless affiliated with a sobering center. 10 These current sobering centers are increasingly seen as an option to ED and criminal justice care, 10, [16] [17] [18] [19] [20] in providing for the short-term recovery from acute intoxication. Data on these services are limited though expanding, and current knowledge shows that the specific care and staffing models provided in sobering facilities varies from facility to facility. With this, not all intoxicated individuals treated in an ED may be appropriate for a sobering center yet utilization data indicate thousands of individuals are cared for annually. 10 Sobering centers are not intended to be treatment facilities or rehabilitation for alcohol use disorders, although they are considered one of the ways individuals can be referred to treatment (i.e., detoxification, residential rehabilitation) if desired.
The goal of this study is to describe the key features of the care environment for the San Francisco Sobering Center and the population of individuals served. The current study aims to investigate the population utilizing the San Francisco Sobering Center and to provide an indepth analysis of demographics, health status, and the rate of use and cost of public health services used by the population throughout San Francisco. To our knowledge, no other study has detailed the characteristics of a population utilizing a sobering facility in the United States.
METHODS

Study Design and Setting
This cross-sectional study examined the population utilizing the sobering center for care of acute alcohol intoxication in San Francisco, California. This study was certified as exempt from institutional review board review as a secondary analysis of deidentified data.
The This program managed by registered nurses and medical assistants provides supportive care using protocols and practice care guidelines. Clients receive vital sign monitoring every 2 hours, oral rehydration, nutrition, vitamins (multivitamin, folic acid, and thiamine), and basic wound care as needed. Additionally, staff provide for basic hygiene needs including shower access, laundry, delousing, clean clothing, and shoes. The Sobering Center accepts clients around the clock from ambulances, police, homeless van service, EDs, and other community programs. Due to the limited number of beds, walk-ins are accepted on a limited basis. The San Francisco Sobering Center differs from others nationally in that it is the only known sobering program currently accepting clients from the 9-1-1 ambulance system.
10,21
Measures Demographics and healthcare service utilization data for users of the Sobering Center were obtained from the Coordinated Case Management System (CCMS), a custom Oracle database created by San Francisco in 2003. All client encounters at the Sobering Center are entered into the CCMS in real time during a visit, and each entry includes demographics, admission and discharge details, and staff notes relevant to the encounter. In addition to Sobering Center visit information, the database includes subject-level information for all users of city-funded health and social services throughout San Francisco. 22 The data utilized for this study involved the entire population of the Sobering Center from July 2014 to June 2015 (n = 1,271).
Demographics included age, ethnicity (white, black, Latino/a, Native American, other), housing status (homeless, permanently housed), language (English, Spanish, other), and sex (male, female). Due to privacy considerations, sex was categorized as male or female; transgender subjects were placed into the sex with which they identified. If a history of homelessness was noted, related variables included years of homelessness, current homelessness in past year, and homeless status (outdoors, other, transitional).
Connection to services was dichotomized as yes/no, including whether the subject had a primary care provider, a primary care clinic, or case management. Age, healthcare service utilization, and utilization-related costs were analyzed as continuous variables. Visits to the ED and Sobering Center were counted as one per visit. Ambulance transport was one for each transport; of note, data for ambulance transports were only available for users transported four or more times in 1 month. Users with less than four ambulance transports within at least 1 month were not included in ambulance data. Medical detoxification was a continuous variable with number of total days spent in detoxification; for example, a client may have five visits for a total of 30 days in detoxification. The total days of 30 would be used in measuring this variable. For utilization-related costs, Department of Public Health analysts calculate per-utilization associated costs on a per fiscal year basis. These are average total costs for a client to be served at the respective facilities, calculating total number of client encounters served by total operational and facility expenses. The costs are not used for billing purposes. For health status indicators, the San Francisco Department of Public Health utilizes the Elixhauser Comorbidity Index. The Elixhauser index utilizes ICD-9 diagnostic codes and categorizes health status indicators into three system-related groups: medical (27 diagnoses), mental health (two), and substance abuse (two). 23, 24 Each indicator was measured as a continuous variable, indicating the number of times a subject had been treated for the respective diagnosis in their lifetime. For this study, the health status indicator for each system-related group was dichotomized to yes/ no. The maximum Elixhauser score is 31, indicating 31 yes/no health status indicators. For example, a subject with diabetes mellitus, chronic obstructive pulmonary disease, previous treatment for crack-cocaine use, and an active alcohol use disorder would have an Elixhauser score of 4. The score does not reflect the number of times seen for each diagnosis.
Data Analysis
Clients utilizing the Sobering Center at least one time during the most recent fiscal year July 2014 to June 2015 (n = 1,271) were included in a comprehensive analysis of demographic characteristics, health status, utilization patterns, and costs. Data analysis was performed using STATA/IC 14.1 for Mac (StataCorp). We analyzed the data via statistical tests including analysis of variance (Elixhauser index score, time span homeless, age, utilization visits and costs) and chi-square (sex, Elixhauser diagnoses, living situation, homeless in past year, history homelessness, assignment of primary care clinic and provider, case management) using 95% level of significance, followed by Bonferroni post hoc procedure. We initially analyzed four groups of unduplicated clients based on annual utilization: one-time users (one visit), repeat (two to five), chronic (six to 15), and super users (16+). Through statistical analyses including chi-square and analysis of variance, we found that there were no significant differences in demographics, housing status, or medical diagnoses between the chronic (six to 15 visit) users and the super (16+) users of sobering services. For continued analysis, these two groups were combined as "high users," with six or more visits to the Sobering Center. For final analysis, unduplicated clients were distributed into three distinct groups: single-visit users (n = 869; one visit), repeat users (n = 287; two to five visits), and high users (n = 115; six or more visits). After considering the results of the above analyses, we performed a multiple logistic regression to predict users of two or more visits for sobering services compared to single-visit users. With a binary dependent variable (singlevisit vs. user with two or more visits), we performed a direct model building with categorical and binary independent variables. These variables for regression were selected based on both clinical knowledge of the population and whether these variables were significantly different between groups in post hoc analysis. Missing data were minimal, and no values were imputed.
RESULTS
Utilization
In the year of analysis from July 2014 to June 2015, there were 1,271 unduplicated clients for a total of 3,452 encounters at the Sobering Center. Clients were referred into the Sobering Center by the 9-1-1 ambulance system (n = 1,505; 44%), street outreach services (n = 945; 27%), police (n = 354; 10%), EDs (n = 350, 10%), and other parties (n = 301; 9%). A vast majority of encounters were discharged after successfully sobering, although others were discharged prematurely due to behavioral difficulties (n = 113; 3%), departure against staff advice (n = 334; 10%), or required ambulance transfer to an ED (n = 152; 4%).
Single-year Population Analysis
The population was primarily male (82%) and ethnically diverse (43.6% white, 22.9% Latino/a, 19.2% black), with a mean age of 44.4 years ( Table 1) . Although a majority of subjects were without housing, over 30% of clients lived in permanent housing. In addition to alcohol use, over 38% of clients had a diagnosis of drug abuse at some time during or previous to the study time.
During the 12 months of analysis, there were a total of 3,452 encounters. Single-visit users accounted for 869 visits, or 25.2% of total encounters; repeat users (n = 287) accounted for 814 (23.6%) encounters; while high users (n = 115) accounted for 1,769 (51.2%) encounters. Number of visits per client ranged from one to 83 distinct visits during the 1-year study period. Subjects with repeat or high use were significantly older (49.5 and 50.6 years of age, respectively; p ≤ 0.001) than single-visit users, and both women and men were equally likely to be single, repeat, or high utilizers. Unlike the single-visit category, the repeat and high user was more likely to have a history of homelessness (100 and 98% vs. 69%, p ≤ 0.001). Additionally, we found a significant different between all three groups with high users more likely than repeat and single-visits users to be homeless during the last year (100% vs. 94 and 61%, p ≤ 0.001) and with more time spent homeless (9.9 years vs. 8.0 and 5.3 years; p ≤ 0.001). Compared to single users, repeat and high users had significantly higher rates of medical diagnoses and total score as measured by the Elixhauser index. Rates of liver disease (29 and 38% vs. 15%), hypertension (38 and 41% vs. 19%), depression (58 and 66% vs. 30%), psychoses (40 and 44% vs. 19%) , and drug abuse (52 and 70% vs. 30%) were significantly higher for repeat and high users than single users (p < 0.001), as shown in Table 2 .
Our findings indicate that the persons utilizing the sobering center more frequently may also have a higher utilization of healthcare services and higher resultant costs within the larger system of care than single users (Tables 3 and 4) . High users compared to repeat and single users had significantly more interactions with the emergency medical system, including higher rates of use and costs for ambulance transports (p = 0.005) and ED visits at the public hospital (p ≤ 0.001). There was no significant difference between high, repeat, and single users in utilization or costs of inpatient hospital days or urgent care visits. Examining transition to treatment, 25% of repeat users and 37% of high users attended medical detoxification during the study period, at a higher rate than single-time users (5%). However, there was no difference between the groups in the number of days spent in detoxification.
As identified in multiple logistic regression, there were a number of significant factors putting a client at greater odds of returning to the Sobering Center (two or more visits), as shown in Table 5 . Controlling for age and ethnicity, the odds of a user with a history of depression being a returning user were 1.66 times greater than for those without depression and 1.65 times greater for those with hypertension compared to those without. Older age increased the odds of being a returning user, with those aged 45-54, 55-64, or 65-88 years at 4.8, 5.1, and 9.0 times greater odds, respectively, of being a returning user compared to those under 25 years of age. A critical factor was housing status, with those homeless within the past 12 months having an 8.5 times greater odds of being a high user than those who were not homeless.
DISCUSSION
This study examined the population utilizing an urban sobering center that provides care for adults aged 18 and older found intoxicated on alcohol in public. Our findings indicate that the population using our sobering center is middle-aged and ethnically diverse with substantial levels of chronic medical, psychiatric, and substance abuse disorders. The results of our study indicate that the population using the sobering center consists of many individuals with recidivism beyond one visit. Although a majority of clients had only one visit to the Sobering Center, a smaller number of individuals account for a majority of the total encounters. A significant number of clients with recurrent use were suffering from medical comorbidities, high rates of co-occurring drug abuse and mental illness, and significant histories of homelessness. Many of the This article contributes to the literature in three important ways. First, our study begins to characterize the population with public intoxication, specifically those served within our sobering center. As this work details, the population is a heterogeneous yet aging population with impressive rates of homelessness, Data are reported as mean AE SE or n (%). chronic comorbidities, and use of the public health system. A major finding of our study is the significant rates of previous and current homelessness in the Sobering Center-using population. The health status of homeless, chronic alcohol users is typically very poor. Excessive alcohol consumption has been implicated in numerous health conditions, [25] [26] [27] and chronic homelessness has been well documented as a significant risk factor for poor health. [28] [29] [30] There is also seen an increased prevalence of psychiatric conditions [31] [32] [33] [34] and higher mortality rates for individuals with chronic alcohol use disorders and homelessness. 35 In one report from San Francisco, over one-third of all decedents were legally intoxicated at the time of death. 36 Our study affirms the high prevalence of numerous chronic conditions in the homeless segment of the sobering center users, including hypertension, diabetes, liver disease, depression, and psychoses. An implication of this finding is the opportunity to augment health services within a sobering center to provide care for chronic conditions, particularly in repeat and high-use clients. More work is required to fully investigate the overall population and the likely subgroups, separate from those created based on utilization rates, which may emerge upon further study.
A second contribution is our examination of the rates of co-occurring drug abuse and the mental health diagnoses in the study population. The population utilizing sobering services has a substantial lifetime diagnosis rate for mental illness, with those in the repeat and high-use groups with nearly twice the prevalence of depression and significantly higher rates of psychoses than single-visit users. These findings support previous research indicating higher prevalence of co-occurring disorders for those with alcohol use disorders. 16, 34, 37 Considering the relatively low rate of medical detoxification utilization for both repeat and high-use clients, there is a substantial opportunity to engage with individuals appropriate for treatment by providing specific interventions including motivational interviewing, referrals to treatment, and medication assistant therapies.
Finally, a primary motivation for opening the San Francisco Sobering Center was to prevent the unnecessary transfer to the ED of acutely intoxicated individuals with no other urgent need (W. Liu, McMillan Stabilization Pilot Project, unpublished report, 2004). 38 During the study period, over 43% of all encounters originated from ambulances and a small percentage of all encounters required transfer to the ED later in the encounter. If not for the Sobering Center, all these individuals would have been brought to the ED for acute alcohol intoxication. Additionally, a vast majority of repeat and high users of the Sobering Center were likewise utilizing the public ED at average rates considered to be high use in much of the related ED literature. [39] [40] [41] [42] [43] Current literature indicates that homeless individuals with substance abuse diagnoses have disproportionately high rates of emergency services utilization, 16, 35, [45] [46] [47] frequent interactions with the criminal justice system, 16, 17, 48 and high overall rates of healthcare utilization.
35,49-52 This study *Not all clients in each group utilized all services. This column indicates the number and percentage of clients in each group who utilized that service during the study period. †Users with four or more ambulance transports in any 1 calendar month period included. ‡Total urgent/emergent utilization includes services above, plus jail health days, psychiatric emergency and crisis services, and social detoxification.
reinforces these previous findings when considering the healthcare utilization rates of the repeat (two to five) and high (six or more visit) users. These data that indicate a Sobering Center both may prevent ED use, directly reducing the burden of ED overcrowding, and may offer a community-based facility from which to engage with ED high users. Considering the health status and utilization rates of many of these clients, this study suggests that a sobering center may function as a hub in which to target individuals who are higher users of these services to offer interventions aimed at increasing health and decreasing service use.
LIMITATIONS
This study is a retrospective cross-sectional study evaluating data collected during the standard operation of services, both in sobering and in other citywide programs. We did not include a control group, nor did we evaluate individuals based on their outcomes at the Sobering Center. Additionally, this evaluation details the population using an urban sobering center and generalization to other settings should be made cautiously. In utilizing Elixhauser health status measures, we determined medical conditions based on a lifetime diagnostic rate. This measure does not indicate current health and disease status, nor active disability. Additionally, these diagnoses were obtained through Department of Public Health programs; any diagnosis received during care through a noncity program may not be recorded in this dataset and thus estimates may be limited. Regarding utilization measures, both hospital visits and ambulance data are limited and likely underestimates the actual number of visits and ambulance transports. First, only the public hospital was included in ED and inpatient visit data. Considering the dense urban environment in San Francisco with 10 area hospitals, study subjects may be utilizing alternative EDs and inpatient services. For ambulance data, the San Francisco Fire Department reports transport data only for individuals classified as a SFFD "frequent user," defined as four or more transports in 1 month. The data set for the current study thus received data for individuals with four or more transports in 1 month. Any months with three or fewer were not available for the utilization count. This may introduce a selection bias with particularly the health service utilization and cost analyses. By including data only for individuals previously determined to be "frequent 
*Not all clients in each group utilized all services. This column indicates the number and percentage of clients in each group who utilized that service during the study period. †Users with four or more ambulance transports in any one calendar month period included. ‡Total urgent/emergent utilization includes services above, plus jail health days, psychiatric emergency and crisis services, and social detoxification.
users" of the ambulance system, it may result in higher users of the sobering center biased toward having more ambulance use. Not all repeat or high users of sobering services are high users of ambulances and vice versa, yet the likelihood that similar individuals may be higher users of both services must be considered. Despite these limitations, ambulance data were kept within the study, recognizing that EMS utilization and costs are likely underestimated. Finally, this study did not examine the effects of a sobering center on alcohol consumption or recidivism either as a standalone or in comparison to the ED or criminal justice interventions.
Public Health Implications
Based on utilization and recidivism rates, the sobering center largely cares for individuals with both chronic homelessness and alcohol use disorders. Systematically, the prevalence in this population of homelessness and disconnection from services indicate a greater need for rehousing and stabilization efforts. These findings suggest that a sobering program can be developed as a hub for services, engaging with individuals who are likewise utilizing other services throughout an urban environment. Efforts should prioritize developing wrap-around services within sobering facilities, including physical health care, social work, case management, and peer counseling, to address the impacts of homelessness and focus on connecting individuals to appropriate services. Low levels of primary care connection indicate that the sobering center is a possible location in which to engage with individuals for preventative and primary care. Further research examining past and current health insurance and social welfare connections may provide insight into what efforts are already ongoing with the population. Related research into managed alcohol programs and wet housing, 16, 46, 53, 54 a specific type of projectbased Housing First effort aimed exclusively at individuals with chronic public intoxication, suggest that a collaboration between a sobering facility and housing efforts may prove effective in stabilizing homeless individuals with chronic alcohol use disorders. Managed alcohol and wet housing programs provide a low-barrier housing solution without the goal of abstention from alcohol, either allowing the consumption of personal alcohol or providing regularly dosed alcoholic beverages to individuals with alcohol use disorders. Further investigation into the potential role of sobering centers in the preparation for and provision of housing may offer additional direction toward onsite services that may be most effective.
CONCLUSION
In summary, our analysis provides the first comprehensive look at the characteristics of the population using an urban sobering center for acute alcohol intoxication. Findings indicate that a sobering center can have a prominent role in the care for those with acute alcohol intoxication, particularly those individuals with chronic public intoxication who are likewise homeless.
Further longitudinal research could offer important insights as to the population served over time, investigating changes in utilization and efforts toward health and housing stabilization.
